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Abstract  
Sorting  of  soft-­bottom  macrobenthos  entangled  with  Posidonia  oceanica?EHUVLV WLPHFRQVXPLQJDQGWHGLRXVEHFDXVHRI
the  weak  color  contrast.  This  paper  describes  a  staining-­destaining  technique  that  produces  good  contrast  between  soft-­bottom  
macrobenthos  and  Posidonia  oceanica?EHUV7KHPHWKRGKDVEHHQWHVWHGRQ&RUVLFDQVDPSOHVLQROLJRWURSKLFDUHDVFKDUDFWHUL]HG
E\VPDOOVL]HVRIWERWWRPPDFURIDXQD2XUWHFKQLTXHVDYHVVRUWLQJWLPHDQGLVVLPSOHWRLPSOHPHQW
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Introduction
Study   of   soft-­bottom   macrobenthos   is   one   of   the  
common  methods  used  in  the  assessment  of  coastal  wa-­
WHUTXDOLW\LQPDQ\SDUWVRI WKHZRUOGHJ/DEUXQH  et  
al.,  2007;;  Dauvin  et  al.,  2007;;  Mangialajo  et  al.,  2007;;  
0DVV?  7KH LPSOHPHQWDWLRQ RI ELRWLF LQGLFHV
based  on  this  assemblage  requires  sample  processing.  In  
the  Mediterranean  Sea,  the  sorting  is  the  most  time-­con-­
suming   step,   especially   when  Posidonia   oceanica /
'HOLOH?EHUVFRPLQJIURPDGMDFHQWPHDGRZVDUH
present  in  abundance.
Around   Corsica,   the   oligotrophic   seawater   condi-­
WLRQV DUH FKDUDFWHUL]HG E\ VPDOOVL]H VRIWERWWRPPDF-­
UREHQWKRVXQSXEOLVKHGGDWD0RUHRYHUEHFDXVHWKHP.  
oceanica  meadow  here  is  well  developed,  dead  leaves  are  
RIWHQH[SRUWHGDQGGHJUDGHGRXWVLGHWKHEHGHJ0DWHR
	5RPHURDQG LW LVYHU\FRPPRQWR?QG WKHVH
VHDJUDVV?EHUVPL[HGLQZLWKVDPSOHGVHGLPHQW
*HQHUDOO\ D ?RWDWLRQ WHFKQLTXH LV XVHG WR VHSDUDWH
the  sediment  and  the  lighter  fraction  including  the  dead  
macrofauna.   In   our   case,   this   low-­density   fraction   also  
includes   the  P.   oceanica ?EHUV 7R IDFLOLWDWH VRUWLQJ D
staining  technique  is  usually  used,  but  all  organic  matter,  
LQFOXGLQJSODQW?EHUVLV  colored.  Therefore,  it  would  be  
DGYDQWDJHRXVWR?QGDQDJHQWZLWKORZVWDLQLQJSRZHURQ
P.  oceanica?EHUV
The  main   objective   of   this   study  was   to   adapt   the  
VWDLQLQJPHWKRG WR IDFLOLWDWH WKH VRUWLQJ RI WKH ?RDWLQJ
fraction   composed  of   soft-­bottom  macrobenthos   and  P.  
oceanica ?EHUV0RUHRYHU DV WKH QDWXUDO SLJPHQWDWLRQ
RIVRIWERWWRPDQLPDOVLVQHFHVVDU\IRULGHQWL?FDWLRQWKH
possibility  of  destaining  the  fauna  after  the  sorting  step  
was  also  investigated.
Material  and  Methods
Sediment  samples  were  collected  along  the  Corsican  
coast   at  different   sites  by   scuba  diving  with   an  Ekman  
JUDE P? DQG WUHDWHG IROORZLQJ WKH ,626WDQGDUG
,62
(DFKVDPSOHZDVVHSDUDWHGE\WKH?RWDWLRQWHFKQLTXH
and  only  the  lighter  fraction  was  treated  by  staining.
Four  common  stains  were  tested:  rose  bengal,  meth-­
\OHQHEOXHOXJRODQGHRVLQ>DTXHRXVHRVLQDQG
ODERUDWRU\HRVLQ%DVVXJJHVWHGE\:LOOLDPV@
Stains  were   individually   tested  to  achieve  optimum  




the  best  stain  and  volume  were  found,  different  staining  
WLPHV DQGPLQZHUH WHVWHG WRGHWHUPLQH
which  time  resulted  in  the  greatest  contrast  between  ani-­
mals  and  P.  oceanica?EHUV
The  time  saved  using  the  best  stain  was  determined  
by   comparing   the   sorting   time  between   two   conditions  
XQFRORUHG   macrobenthos   in   a   black   background   basin  
FODVVLFDOPHWKRGvs.   colored  macrobenthos   in  a  white  
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EDFNJURXQG EDVLQ DGDSWHG PHWKRG 7LPLQJV RI WZR
sorters,  one  a  beginner  and  one  an  expert,  were  compared.
7ZR GHVWDLQLQJ VROXWLRQV ZHUH WHVWHG  HWKD-­
QRO :LOOLDPV,  DQGDQDONDOLQHVROXWLRQS+ 
7KLHO7KUHHFRPELQDWLRQVRIGHVWDLQLQJVROXWLRQ
were   tested:  ethanol  alone,  alkaline  solution  alone,  and  
DQHWKDQRODONDOLQHVROXWLRQPL[HGEDWK7KHRSWL-­
mum  conditions  were  determined  and  then  repeated  sev-­
eral  times  to  verify  performance.
Results
2QO\ HRVLQ VROXWLRQV ZHUH HIIHFWLYH DW LPSURYLQJ





easier  to  obtain,  was  used  for  the  next  steps  of  this  study.
$YROXPHRIPORIHRVLQSHUJRIPL[WXUHJDYH
WKHEHVWGLVWLQFWLRQEHWZHHQDQLPDOVDQGSODQW?EHUV
A  staining  time  of  15  min  resulted  in  good  contrast  
DIWHUWKHFOHDQLQJDQGGLVFKDUJLQJVWHSV7DEOH
8VLQJ WKLV SURFHVV ERWK VRUWHUV ZHUH VLJQL?FDQWO\
faster  when  sorting  a  colored  soft-­bottom  macrobenthos-­
P.  oceanica?EHUVPL[WKHEHJLQQHUVDYHGRIWLPH
DQG WKH H[SHUW VDYHGZKHQ WKH\XVHG WKH DGDSWHG
method  vs.WKHFODVVLFDOPHWKRGS?7DEOH
When  the  staining  was  done  immediately  before  sort-­
LQJWKHGHVWDLQLQJFRQVLVWHGRIRQHEDWKZLWKHWKD-­
nol.  When   staining   was   completed   some   hours   before  
use,  the  destaining  consisted  of  two  baths  using  alkaline  
solution   7DEOH ,Q WKH ODWWHU FDVH HDFKEDWKZDV
PLQLQGXUDWLRQWKH?UVWRQHZLWKRQO\DONDOLQHVROXWLRQ
WKHVHFRQGZLWKWKHDONDOLQHVROXWLRQDQGHWKDQROLQ
a  1:1  mix.  Finally,  in  all  cases,  organisms  were  stored  in  
HWKDQRO
An  outline  of  the  method  is  shown  in  Table  5.
Conclusions
This  paper  describes  an  adapted  technique  to  facili-­




a  coloration  time  of  15  min  followed  by  a  cleaning-­dis-­
charging  step.  This  technique  allows  a  mean  time-­saving  
LQWKHVHSDUDWLRQSURFHVVRI7KHGHVWDLQLQJPHWK-­
RGXVLQJHWKDQROVROXWLRQRUDQDONDOLQHVROXWLRQ
helps  to  preserve  the  natural  pigmentation  of  organisms  
after  a  maximum  time  of  1  h.
Table 1:6WDLQLQJRIVRIWERWWRPPDFUREHQWKRVSODQW?EHUV






Table 2: Staining time (min) of eosin and observed effects on soft-bottom macrobenthos and on P. oceanica?EHUV
Time  (min)   Effects  on  soft-­bottom  macrobenthos Effects  on  P.  oceanica?EHUV
5 Few  organisms,  weakly  colored No  color
10 Weakly  colored Very  weakly  colored
15 Well  colored Weakly  colored,  rapidly  disgorged
30 Well  colored Colored  and  destained  after  2  h
Table 3: Total number (n) of basins sorted, time (min) to sort 25g of sample (uncolored = uncolored macrobenthos sorted on 
black background (classical method); colored = colored macrobenthos sorted on white background (adapted method)) and time 
saving (%).
Total  (n) Uncolored  time  (min) Colored  time  (min) Time  saving  (%) p-­value
Beginner 66 PLQV?VQ  PLQV?VQ  22 p  ?0.05
Expert 71 PLQV?VQ  PLQV?VQ  26 p  ?0.05
Table 4: Method used and observed effect of tested destaining agent.
Destaining  agent Use Effect
(WKDQRO Directly  after  staining *RRGDUWL?FLDOGHVWDLQ
Alkaline  solution A  long  time  after  staining After  two  baths:  good  destain
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Table 5: Outline of proposed method.
Step
1. &OHDQWKHVDPSOHZLWKVHDZDWHUDQGVHSDUDWHWKHKHDY\IURP?RDWLQJIUDFWLRQVE\WKH?RWDWLRQWHFKQLTXHUHSHDWLIQHFHVVDU\
2. :HLJKWKH?RDWLQJIUDFWLRQWRGHWHUPLQHWKHTXDQWLW\RIHRVLQWREHXVHG
3. &RORUWKHVDPSOHZLWKDQHRVLQVHDZDWHUPL[SURSRUWLRQPORIHRVLQSHUJRIPL[WXUHIRUH[DFWO\PLQ
 &OHDQWKH?RDWLQJIUDFWLRQZLWKVHDZDWHU
5. 3ODFHWKHVLHYHZLWKWKH?RDWLQJIUDFWLRQLQDER[ZLWKVHDZDWHUIRUGHVWDLQLQJ
6. -XVWEHIRUHVRUWLQJULQVHWKH?RDWLQJIUDFWLRQDJDLQWKHQSURFHHGWRVRUWLQJ
7. .HHSWKHH[WUDFWHGVRIWERWWRPPDFUREHQWKRVLQHWKDQRO
